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SUPPLEMENTAL VITAMINS AND ANTIBIOTICS IN DRINKING WATER FOR SWINE 
R. W. Seerley , M. E. Wastell and V. L. Fritz 
Can a balanced diet be economically provided to swine by including certain 
nutrients in the drinking water? Traditionally swine diets have been developed 
by including the essential nutrients and growth additives to the air dry free­
choice or self-fed rations. Water soluble microingredients have been added t o  
drinking water for therapeutic treatment , but nutrients have not been commonly 
added to water under general feeding conditions. However , the same principle is 
applied when water is mixed with a ration and fed as a liquid. Theoretically , 
feeding water dispersible micronutrients and additives in water and macro­
ingredients in a dry mixture should support good growth and feed utilization 
providing the nutrient stability is good in water. 
Two trials have been conducted with baby pigs t o  determine the value of 
adding vitamins and an antibiotic t o  drinking water as a supplement t o  a 
complete starter feed for nursing and early weaned pigs. Two trials have been 
conducted to determine the effects of feeding vitamins and an antibiotic in water 
for growing-finishing pigs. 
Experimental Procedure 
Baby Pig Trials. Experimental treatments were as follows in trial 1 :  
Lot 1 
Lot 2 
Lot 3 
Lot 4 
Complete feed , no water treatment (control ) 
Comp lete feed + vitamins in the water 
Complete feed + tylosin in the water 
Complete feed + vitamins and tylosin in the water 
I n  each of the two replicates , the most uniform pigs from three litters were 
weaned at 14 days of age and assigned to treatment according t o  litter and sex. 
Four pens of six pigs each were confined on concrete-floored pens for a 2 8-day 
period. Supplemental heat was provided in each pen by heat lamps. Feed was 
provided in self-feeders and water was available in 5 gallon waterers. 
Vitamins were added to the water t o  provide 4 8 ,000  u. s . P. units vitamin A ,  
4 8 ,000  U. S. P. units vitamin D ,  25. 6 I. U. vitamin E ,  2 mg. thiamine hydrochloride , 
4 mg. riboflavin , 32  mg. niacin , 2. 4 mg. pyridoxine hydrochloride , 2 0  mg. calcium 
pantothenate ,  1. 6 gm. choline chloride and 36 mcg. vitamin B12 per gallon of wat er. 
Pigs in lot 3 were fed water with 41. 6 mg. of tylosin per pound of water. 
Group 4 was given the same quantity of vitamins and antibiotics as lots 2 and 3 ,  
respectively. Three different rations were used for each group during treatment. 
Each group received 1 8  pounds of a commercial pre-starter and 10 pounds of a 
commercial starter ration. The third ration was a 16% crude p rotein grower 
ration , which is routinely fed to weanling pigs at this station. All rations were 
self-fed in the respective sequence. The rations contained recommended levels of 
protein , vitamins , minerals and antibiotics for weanling pigs. 
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In trial 2, a control group of nursing pigs was fed a complete commercial 
ration and a treated group was fed the same ration, plus vitamins and an antibiotic 
in the drinking water. Ten litters of pigs were assigned to a treatment or control 
group according to breed, number of pigs in the litter, and the number of previous 
litters a sow had farrowed. Pigs were fed the same commercial rations and combina­
tion of vitamins and antibiotic as in trial 1 .  
Growing-Finishing Trials 
Trial 3. Twenty-four growing pigs were allotted into three treatment groups 
of eight pigs per group. Pigs in lot 1 were fed a complete mixed ration ( table 1 ) .  
Group 2 was fed the same ration as group 1, but the supplemental vitamins and 
antibiotic were omitted from the dry ration and the vitamins and antibiotic were 
added to the drinking water. Group 3 was fed free-choice a grain mixture of corn 
and soybean meal and a mineral supplement. Vitamins and an antibiotic were added 
to the drinking water. The corn-soybean meal mixture was 16% crude protein. The 
mineral mixture consisted of 40% ground limestone, 40% dicalcium phosphate and 
20% trace mineralized salt. The vitamin-antibiotic mixture provided 2560 u. s. P. 
units vitamin A, 576 u. s. P. units vitamin D, 3 . 2 mg. thiamine hydrochloride, 7 . 6 
mg. riboflavin, 38. 4 mg. niacin, 3 2  mg. calcium pantothenate, 800 mg. choline 
chloride and 32 mcg. vitamin B12 per gallon of water. Tylosin was added in every 
other 5 0  gallons of water at the rate of . 8  mg. per gallon. Based on water 
consumption of the pigs, the experimental plan was to include enough vitamins to 
meet their daily requirements. 
Trial �· Forty weanling pigs were allotted into four treatment groups. The 
treatments were: 
Lot 1 Complete mixed ration ( control ) 
Lot 2 Corn, soybean meal, mineral ration with vitamins and antibiotic 
in the water 
Lot 3 As 2, except a commercial vitamin-antibiotic mixture ( Tylocine) 
was added to the water 
Lot 4 Shelled corn and protein supplement fed free-choice and vitamin-
antibiotic mixture in the drinking water 
The vitamin-antibiotic premix used in lots 2 and 4 was the same as used in 
trial 3 .  Tylocine was added to the water to provide 4800 I.U. vitamin A palmitate, 
600 I.U. vitamin D, 1 . 2 I.U. vitamin E ,  3. 2 mg. thiamine mononitrate, 6. 4 mg. 
riboflavin, 38.4 mg. niacin, 3. 8 mg. pyridoxine hydrochloride, 24 mg. D-pantothenic 
acid, 2 4  mcg. vitamin B 12 and . 96 mg. folic acid per gallon of water. The complete 
mixed rations were the same as used in trial 3. The free-choice supplement is 
shown in table 1 .  
Results 
The results of baby pig feeding trials are shown in tables 2 and 3 .  Pigs fed 
the vitamins, antibiotic or combination of vitamin and antibiotic fortified water 
gained 2 . 96 , 3. 30 and 2 . 2 8 pounds per pig, respectively, more than the control 
pigs for the 4 week period. Pigs fed either vitamins or tylosin alone gained as 
fast as pigs given the combination of vitamins and antibiotic. The faster gains 
of pigs fed the water fortified diets were somewhat associated with greater feed 
and water intake, although there was some variation within trials and between 
3 
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trials . In trial 1 ,  a coagulant formed in the water with both vitamins and 
antibiotic . Coagulation was probably due to fungus and probably affected the 
palatability of the water . The coagulation did not form in the second replicate 
and the water consumption was normal for this group. Pigs fed the supplemental 
vitamins or tylosin required 14% less feed per pound of gain than the control pigs . 
Feed efficiency of pigs given the combination of vitamins and tylosin was only 
slightly better than the control pigs in trial 1 and they were similar in trial 2 .  
There was no advantage to feeding the combination of vitamins and antibiotic 
to the nursing pigs ( table 3 ) .  Another trial involving 85 pigs , which is not 
shown in this report , was conducted and the results of weight gain were similar 
for both the control and vitamin-antibiotic groups. Feed data were not utilized 
because of extensive feed wastage. 
These trials suggest that adequate nutrient fortification in the ration is 
more important for early weaned pigs than nursing pigs . Although the feeds were 
well fortified according to current standards , early weaned pigs gained some 
benefit by vitamin or antibiotic fortification in the drinking water . 
Growing-Finishing Pigs . The summary of these trials is reported in tables 4 
and 5 .  In trial 3, pigs fed the vitamins and tylosin in water gained 5 %  slower , 
but required 4% less feed per pound of gain than pigs fed a complete mixed ration . 
Pigs fed a mixture of corn and soybean meal free-choice , a mineral mixture free­
choice and vitamins-tylosin in the water gained slowly and required more feed for 
weight gain. Consumption of mineral was very low , so this combination of free­
choice feeding was unsatisfactory . Our experience has been that free-choice 
mineral mixtures are not well consumed by swine . While feeding minerals free-choice 
is a common recommendation and perhaps it is better than no mineral , mineral 
consumption fed free-choice is often low. 
In trial 4 average daily gain and feed efficiency were similar between all 
treatment groups. Pigs given the same premix as pigs in trial 3 required more 
feed and gained slightly slower than the control pigs , but all pigs gained well. 
Pigs fed a commercial mixture of vitamins and tylosin ( Tylocine ) had the same 
growth rate and feed efficiency as the control pigs.  The method of free-choice 
feeding incorporated in this trial proved satisfactory .  The slightly slower 
gain and better feed utilization was typical of free-choice and complete ration 
comparisons. 
Control pigs had the lowest feed cost per hundred weight gain . Since some 
of the other treatment groups gained as efficiently as the control pigs , the 
primary difference was due to the quantity of vitamins fed and the cost of the 
vitamins . Vitamins were fed to meet the daily requirement of the pig ( ignoring 
feed content ) ,  so the quantity fed may have been more than necessary. Also , the 
purchase price of the individual vitamins was rather high and these prices would 
be less if purchased in quantity and perhaps as a premix. If the pigs gain as 
fast and efficiently on vitamins and antibiotic in the water and if the nutrients 
do not break down in the water , then the cost of production by water treatment 
should not be greater than a complete ration . More research is needed to determine 
the quantity of nutrients needed per gallon of water and ways of providing an 
economical premix . 
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Water consumption was not affected by adding the vitamins and antibiotic 
to the water for growing-finishing pigs . Water was not wasted by the pigs. 
Discussion 
The results of these trials showed early weaned pigs may benefi t  by 
supplementing a good starter ration with vi tamins or antibiotics in the water . 
Nursing pigs probably do not benefit from the same additions to water . Growing­
finishing pigs fed vitamins and an antibiotic in water gained as fast and 
required approximately the same quantity of feed as pigs fed a complete mixed 
ration . It should be kept in mind that vitamin and antibiotic levels were 
added to provide approximately the suggested daily needs of the pig. More 
research on various levels of the micronutrients is necessary to determine the 
best levels in the water. 
Since the microingredients were dispersed in the water , there was no problem 
of thoroughly mixing these ingredients into the complete ration . The pure 
undiluted vitamins can be added to the water , whereas their addition in the dry 
rations requi red premixing and then extensive mixing i n  the complete ration. 
In the growing-finishing pig trials the vitamins and antibiotic were mixed with 
sugar and then a given quantity of this premix was added to the water . While 
this method was easy , the carbohydrate permitted extensive fungus growth , which 
caused the solution to coagulate and clog the waterers . Elimination of the 
carbohydrate from the premix greatly minimized fungus growth in the water tank 
reservoir . The solution to the fungus problem is the low-carbohydrate mix or to 
maintain the vitamin-antibiotic solution mix in an air tight container and meter 
the solution into an automatic water line. 
The dispersion and stabi lity of products in water needs extensive research . 
The B vitamins are theoretically soluble in water and should become dispersed in 
the solution . Vitamins A and D ,  which are added to rations , are not soluble in 
water; however , water dispersible vitamin A and D and antibiotic tylosin were used 
i n  these trials . Analyses of water samples are in progress to determine the degree 
of separation ( if any ) of the nutrients in solution .  Also , the shelf life of these 
products in solution is being determined. Results of the trials do not suggest 
a problem in physical separation or breakdown of the nutrients in solution , but 
chemical or biological assays will be used as the more informative test . 
The practicality of this method of feeding is speculative. It must compete 
with current methods of feeding in maximum daily gain , feed utilization and 
economy of gain.  Acceptance or rejection will depend on the advantages and 
disadvantages provided to the swine producer. Research of this type has not 
been conducted extensively and the possibilities of providing some nutrients i n  
the drinking water needs to b e  explored . 
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TAB LE 1.  RATION co��OSITION OF RATIONS USE D IN GROWING-FINISHING TRIALS 
Grower 
% 
Shelled corn 81. 6 
Soybean meal ( 5 0% ) 14. 0 
Meat and bone scraps ( 5 0 % )  2.5 
Dehydrated alfalfa meal 
Dicalcium phosphate 0 . 9  
Limesi:one 0 . 4  
T .  M .  salt ( . 8% zinc ) 0 . 5  
Vitamin-antibiotic premixa 0 . 1 
100 . 0  
Finis her 
% 
9 0 . 5  
5 . 5  
2 . 5  
0 . 6  
0 . 3  
0 . 5  
0 . 1  
100 . 0  
Free-choice 
supplement 
% 
64 . 0  
20 . 0  
10 . 0  
3 . 2 
0 . 3  
2 . 5  
100 . 0  
a Vitamin-antibiotic premix provided 1135 I . U . vitamin A ,  340 I . U .  vitamin D ,  
2 mg. riboflavin , 4 mg. pantothenic acid , 9 mg . niacin , 10 mg. choline 
chloride , 5 mcg. vitamin B12 per pound of ration. Fifty mg . chlortetracy­
cline , 5 0  mg . sulfamethazine and 25 mg. penicillin per pound of ration were 
fed to 7 5  lb. body weight , thereafter 10 mg. chlortetracycline per pound 
of feed was fed . Hygromycin b was fed for 8 weeks ( 6  mg. per lb. ) .  
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TABLE 2 .  SUPPLEMENTAL VITAMINS AND ANTIBIOTIC FOR EARLY WEANED PIGS , TRIAL 1 
Vitamins 
Treatment Control Vitamins Tylosin + tylosin 
Lota 1 2 3 4 
Av . initial wt . , lb . lb 7 . 0 7 . 1  7 . 1 7 . 2  
2 8 . 5  8 . 5 8 . 5  8 . 5 
Av. final wt . , lb . 1 18 . 2  23. 0 2 4 . 7 2 1 . 6 
2 22 . 4  23 . 2  2 2 . 8  2 4 . 2 
Av . total gain , lb . l 11. 2 15 . 9  17 . 6  14. 4 
2 13. 9  14 . 7  14 . 3  15 . 7 
Av . 12 . 7  15 . 3  16. 0  15 . 0  
Av . total feed cons . , lb . 1 18 . 2  24. 2 25 . 8  2 1 . 7  
2 25 . 0  2 2 . 0  2 1 . 7 2 8 . 6  
Av . 2 1 . 9 23. l 23 . 8 2 4 . 8 
Av . total water cons . , lb . 1 5 0 . 0  70 . 0  8 8 . 3 2 5 . 8  
2 60 . 0  7 1 .  7 4 8 . 5 62. 0  
Av. 5 5 . 5  70 . 8  68 . 4  42 . 3  
Feed/lb . gain , lb . 1 1 . 62 1 . 46 1 . 46 1 . 5 1  
2 1 . 80 1 . 50 1 . 5 2  1 . 83 
Av . 1 . 73 1 . 4 8  1 . 49 1 . 66 
a Six pigs were allotted to each treatment in each replicate. One pig in lot 1 of 
replicate l and one pig in lot 4 of replicate 2 died of unknown causes. 
b Replicates are reported separately . 
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TABLE 3 .  SUPPLEMENTAL VITAMINS AND A..1-JT I BI OTIC FOR NURSING PIGS, TRIAL 2 
Vitamins 
Treatment Control and tylosin 
No. of pigs 43 42 
Av . initial wt . ,  lb . 6. 1 5 . 8  
Av. final wt. , lb. 26. 0 27 . 6  
Av . total wt . gain , lb . 19 . 9  2 1 . 7 
Av . total feed consumption , lb. 6 . 1 7 . 7  
Av . total water consumption, lb . 13. 8 11. l  
Feed per lb . gain , lb . 0 . 23 0 . 31 
TAB LE 4 .  SUPPLE MENTAL VITAMINS AND ANTIBIOTIC IN DRINKING WATE R ,  TRIAL 3 
Control Vitamins and 
complete antibiotic Free-
Treatment ration in water choice 
Lot number 1 2 3 
No . of pigs 8 8 7 
Av . initial wt. , lb . 56. 6 57 . 5  56. 6 
Av . final wt . , lb. 211. 4 2 10 . 6  167 . 7  
Av. daily gain , lb . 1 . 93 1. 84 1. 2 0  
Av . daily feed , lb. 6 . 40 5 . 89 4 . 74 
Feed per lb. gain , lb . 3 . 31 3 . 19 3 . 76 
Lot 
No . 
Av . 
Av. 
Av . 
Av. 
Feed 
Feed 
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TABLE 5. SUPPLEMENTAL VITAMINS AND AUTIBI OT I C  IN DRINKING WATCF , TRIAL  4 
Commercial Free-choice 
Control Vitamins and Ty lo cine vitamins and 
complete antibiot ic with vitamins antibiotic 
Treatme nt rat ion in water in water in water 
number 1 2 3 4 
of pigs 10 10 10 10 
initial wt . ,  lb . 42 . 2  42.8 40.5 39 . 6  
final wt. , lb . 202 . 0  199 . 0  2 0 5 . 0  19 5 . 7  
daily gain , lb. 1 . 5 5  1 .  5 0  1. 5 9  1. 47 
dai ly feed , lb . 5 . 00 5 . 21 5 . 10 4 . 6 8  
per lb. gain , lb . 3 . 22 3.46 3 . 20 3 . 17  
cost /cwt . p;ain , $ 8 . 2 8  9 . 2 0 11. 5 3  8 . 73 
South Dakota State University 
3rookings, South Dakota 
Department of Ani:rral Science 
Agricultural Experiment Station A. S. �eries 64-20 
TEE FAILU"?2.: OF I;ITl�.ATE o:-: J'ITEITE n: DEDJKING WAT.£..� TO AFFECT 
GR0�1TE OR £\.El-'RODUC'IIOK IN SWINE 
R. J. Emerick1 and ::t. W. Seerley 
Some sources of water for livestock have been found to contain relatively high 
levels of nitrate. Although levels of nitrate above 300 pprr;_ of nitrate nitrogen 
are known to eYist, they occur infrequently. The experiments reported herein were 
conducted to determine the effects of various levels of nitrate or nitrite in drink­
ing water on growing-finishing pigs, and gilts from weaning through gestation and 
lactation. Results obtained from the feeding of sodium nitrate at levels as high 
as 300 ppm of nitrate nitrogen in the drinking water of growing-finishing swine have 
been reported pnviously (Animal Science 1.:imeo Series 63-6). The level of nitrate 
in the drinking water was apparently w�thout effect on weight gains and general 
thriftiness. 
Effect of nitrite on growing-finishing pigs. Nitrite can be formed by the 
bacterial reduction of nitrate in an appropriate mediuni. An experiment was con­
ducted in wrdcJ; sodium nitrite was added to drinking water for pigs at levels 
equivalent to O, 25, 50 and 100 pprr. of nitrite nitrogen. Five pigs averaging 72 lb. 
and consisting of barrows and gilts were used in each treatment group. All groups 
were fed � libitum a corn, soybean meal, tankage ration with added minerals and 
vitamins calculated to contain 15.3% crude protein. When the pigs reached approxi­
rrately 110 lb., the protein content of the ration was adjusted to 12.5%. The pigs 
were housed on concrete floors and the treatment waters, which were prepared in 50 
gallon quantities, were available � libitum in 80 gallon reservoir type automatic 
waterers. Data concerning feedlot perforinance, methemoglobin values determined 
periodically, and liver vita.min A values determined at the termination of the 
experimental period are presented in table 1. 
Table 1. Effect of Nitrite in Drinking Water on Growing-Finishing Pigsa 
N°-2-N, ppm 
Av. daily gain, lb. 
b 
Feed per lb. gain, lb. 
Av. daily water/pig, lb.b 
Av. blood methemoglobin, 
Day - 16 
Day - 23 
Day - 76 
f!JD.• 
d JC; 
0 25 
1. 73 1.70 
3.37 3.44 
9.95 9.93 
.09 :t .Ole .10 + 
.06 :t .02 .04 ± 
.02 ± .02 .01 + -
50 100 
1.85 1.B4 
3.60 3.45 
10.72 10.43 
.01 .25 :t .02 .34 + 
.01 .40 :t .04 .47 + 
.01 .08 + .05 .17 + -
.04 
.10 
.01 
Av. liver vita.min A, mcg/f!JD.. 1 /.i..4 :t 2.5 14.8 + 1.2 15.5 ± 2.6 17.4 + 3.9 
a Five pigs were allotted on each treatment. Average initial weight was 72 lb • ... 
Data were collected during 69 days required for the pigs to attain an average 
weight approximating 200 lb. 
c Hean ± standard error. 
1 Gepartment of Station 3iocheIT�stry. 
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Although the highest methemoglobin values were observed in pigs fed the highest 
levels of nitrite, none of the values were sufficiently high to be of practical 
concern. Further, no adverse effect of the nitrite treatments on weight gains, 
feed efficiency or liver vitamin A values were observed. Water consumption was 
similar for all the treatment groups. 
Effect of nitrate on reduction in ilts. Sixteen weanling pure-
bred uroc, Hamps ire and or s ire gi s were used to s udy the effect of sodium 
nitrate in drinking water at a level equivalent to 300 ppm of nitrate nitrogen on 
growth and reproduction. Each of the control gilts (no nitrate) had a full-sib in 
the treated group. The nitrate treated group was on treatment continuously from 
weaning through lactation. The water was prepared in 50 gallon quantities and was 
fed !S!, libitum as described previously. Both groups were on alfalfa-brome pasture 
with supplemental concentrate for the entire period, except for approximately 3 
weeks in the farrowing quarters. Sows and litters were taken to pasture 2 weeks 
after parturition and the pigs were weaned at 6 weeks of age. Data from this experi­
ment are shown in table 2. 
Table 2. Effect of Nitrate in Drinking Water on Breeding Giltsa 
N03-N, ppm 0 300 
Number of gilts 8 8 
Av. daily gain, lb. 1.69a 1.75a 
Feed per lb. gain, lb. 3.22a 3.16a 
Number gilts farrowing 6 6 
Av. litter size, birth 8.33 9.50 
Av. pig birth weight 3.00
b 
3.05 
Av. litter size, weaning 7.00 7.33 
a Average initial weight of the gilts was 46 lb. Average daily gain and feed per 
lb. of gain were obtained during the initial 125 days of the experiment prior to 
breeding. Reproductive data were from one farrowing. 
b An average of five litters. Excludes one litter lost after farrowing due to 
mastitis. 
No adverse effect of the nitrate treatment on the gain, feed efficiency or 
general thriftiness of the gilts was observed. This is in agreement with the data 
reported for growing-finishing pigs. 
Six of the eight gilts in each treatment group conceived and farrowed litters. 
The reason two in each group failed to conceive was not determined. There appeared 
to be no adverse effect of the nitrate treatment on breeding, gestation or lacta­
tion as evidenced by the number of sows which conceived, the number of pigs farrowed 
per litter, the birth weight which averaged 3 lb. or better in each group, or the 
number of pigs weaned. 
No evidence was obtained in these experiments which would indicate that levels 
up to 300 ppm nitrate nitrogen or 100 ppm nitrite nitrogen in drinking water were 
harmful to swine under the conditions described. 
1 1 
South Dakot a State University 
Brookings, South Dakota 
Department of Animal Science 
Agri cultural Experiment Station A .  s. Series 6 4- 21 
SWINE HOUSING RESEARCH - SOUTHEAST EXPERIMENT FARM 
R .  W .  Seerley, H .  G .  Young and J .  F. Frederiks on1 
The development of the Southeastern Experimental Farm has cre ated the 
opportunity for studies in swine housing management . Initial steps taken to 
develop a program were the construction of three temp orary structures, whi ch 
were des cribed in the 196 3  Animal S cience Mimeo Series . Results of the first 
summer study ( A. S .  Mimeo 6 3 - 1 )  were reported. Daily gains and feed required per 
pound of gain were approximate ly the same among pigs on slotted floor, concrete 
floor with s lotted dunging alley and concrete floor with bedding. More labor 
was required for the conventional concrete floor and s loping floor than was 
required for the comp letely s lot ted floor . 
In 1963 all pigs 
p athogen free ) pigs . 
breeding animals, but 
pigs in the winter of 
were removed and the farm was repopulated with SPF ( specifi c  
The uninsulated temporary house was moved to pasture for 
the two insulated houses  were used for growing-finishing 
1963-6 4 and the summer of 196 4.  
New Swine Research Building 
The swine research building recent ly completed should prove to be a valuable 
research and demonstration unit for hog feeders in the state . The structure was 
designed for the purpose of studying different f loor management systems,  liquid 
manure handling and waste disposal through use of a lagoon . These management 
pract ices are relatively new in South Dakota swine housing and each has created 
problems that require solution to increase their acceptance in the area .  
The building was p lanned to conform as nearly as possible to accepted 
recommendati ons in swine house construction .  The basic difference lies in the 
floor construction where four different f loor types were installed . 
The floor p lan of the new research unit is shown on page 5 .  The building 
is 3 6 '  by SO' and includes an office and feed room as well as swine housing 
facilities . The pen area is 3 6 ' by 40 ' and contains 16 pens each S' by 15 ' in 
size . The area is divided into f our different f loor types, each being 20 ' by 15 ' 
in size . Three of the f loor types have s lotted floor areas varying from 25 t o  
100 percent of the total floor area.  The fourth section has a narrow gutter 
running across the lower end of the s loped concrete f loor. Pit areas under the 
s lotted floors are adequate to hold at least two weeks accumulation of manure . 
The structure is of conventional frame construction with trussed rafters 
and clear span roof . The sheathing is 3 /8" C-C exterior grade p lywood. I nsula­
t ion consists of a 2-inch fiberglas b lanket with vapor barrier in the walls 
and a 3-inch blanket of simi lar material in the cei ling . 
1 Department of Animal S cience, Agricultural Engineering and Superintendent 
of Experimental Farm, respe ctively . 
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Ventilation for the structure will be "0rovided by four 16-inch fans, each 
having a capacity of approximately 2400 cubic feet per minute. The fans will 
be controlled in such a manner that the volume of ventilating air may be varied 
from a very small volume (as required in cold weather) to a maximum of 9GOO 
cubic feet per minute for summer ventilation. The fans are also reversible 
and will exhaust air from the building in cold weather and will blow air into 
the structure in summer. Fresh air from the attic area will be drawn into the 
pen area through a ventilation duct runninp, the length of the building. 
The lagoon was desif,Ded to allow 40 square feet of surface area per animal 
and will be approxirr.ately five feet deep unC.er normal operation. This design 
met standards that are currently accepted as adequate for a waste disposal 
lagoon. It is expected that the loading of the lagoon will be continuous 
during early periods of operation. 
Briefly, the swine research and observations on the farrr; will include: 
1. Initial building costs including the comparison of the four types of 
floors. 
2. Growth and performance of swine at farrowing and during growing and 
finishing while on the four floor types. 
3. Labor and other manar;ement needs in the building. 
4 .  The cost of operating the buildinf and cost of producing market hogs. 
s. Management and nutrition studies with sows and zrowing-finishing pir;s. 
6. Maintaininp: SPF status of the herd. 
7 .  Comparison of guard rail and farrowing crates at farrowing. 
Research in Two Temporary Insulated Houses 
With Different Floor Designs 
These houses were described in detail previously in A. S. Mimeo Series 63-1. 
Both houses were 221 by 22' in size and were partitioned through the center to 
give a total of four 11' by 221 pens. The houses were constructed of conventional 
wood framing and plywood sheathing. Insulation consisted of a two-inch f iberglas 
blanket with vapor barrier in the walls and a three-inch fiberglas blanket with 
vapor barrier in the roof. Ventilation fans of 800 cfm capacity controlled by a 
thermostat were installed in each house. 
The floor systems were incorporated to study slotted floors, sloping floors 
with gutter and conventional concrete floor. Both pens in house number 1 had 
sloping floors with slotted areas at the lower end. The only difference was that 
the slotted area in pen 1 is four feet wide whereas it was 51 311 wide in pen 2. 
Bedding was not used with this floor system. Pens were scraped as needed and 
waste collected in a small pit below the slats. Water and manure were flushed 
into a sanitary lagoon periodically. Pen 3 (house 2) was a concrete slotted 
floor design. A pit two feet deep under the slotted floor held the manure that 
accumulated throughout the entire feeding period. Beddinp- was not used in this 
system. Pen 4 (house 2) was a conventional concrete floor. Bedding was used in 
this pen during the winter trial only. Windows and doors were opened on both 
houses during the summer for good air circulation. 
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After a orevious trial and prior t o  the trials reported here, the type 
of feeders were chan.i:red and small electrical heaters were installed. In the 
earlier trial, round feeders were placed in the end of s leeping areas. 
I nvariably the pigs developed the habit of usinp the area behind the feeder for 
dunfing. Removal of the round feeders and renlacin9" ther:i with square fee ders 
across the end of the sleeping areas e liminated the prolJlem. i:.:le ctri cal heaters 
were inst alle d  to maintain at least a minimum temperature of 55° F. in the 
houses during the winter. The body heat from 40 pirrs was not sufficient to 
maintain a 55° F. t emperature in the small housing units. 
Result s 
Winte1� Trial. The summary is shown in table 1. Pit;s rained essentially 
the same and required approximately the same amount of feed per pound of gain 
in all lots. Pigs in lot 2 had a faster daily gain, but they had s ome advantage 
by finishing the test at a heavier average weight. Pens l and 2 were similar 
in des i gn and the performance of pigs in these pens would be e xpected to be 
similar, so the observed difference in dai ly gains between these two lots was 
probably unimportant. 
Table 1. Results of Winter Trial, 1963-64 
House number 1 
Concrete, with 
s lotted dunging areaa S lotted 
Pen number l 2 3 
Number of pigs 2 0  20  20 
Av. initial weight, lb. 9 9 . 3  96 . 6  101.  0 
Av. final we ight, lb. 2 10 . 2  227 . 0 212 . 0  
Av. dai ly gain, lb. 1 . 56 1. 6 7  l. 56 
Av. dai ly feed, lb. 6 . 25 6 . 18 6 . 2 8 
Fee d  per lb. gain, lb. 4 . 01 3 . 70 4 . 01 
2 
Concrete 
with bedding 
4 
2 0  
9 9 . 7  
212 . 6  
l. 59 
6 . 2 8 
3 .  96  
a Pens l and 2 are the same design, but pen l had a 4 foot s lotted floor in  the 
lower end of the s loping floor whi le pen 2 had a 51 3" s lotted f loor in the 
lower end of the pen. 
Pigs were clean and healthy in all pens throughout the trial. No serious 
feet and leg problems were associated with any of the floor designs. However, pigs 
on the s lotted floor were reluctant to move around in the pen and two brought 
less on the market because of enlargements  on their legs. Tai l biting occurred 
occasionally, but a bitter tasting solution p laced on the tai l  was suffi cient t o  
dis courage the tai l  biter. 
The labor required for cleaning the pens was lowest  for the pen with the 
s lotted floor. Pens with the s loping floor were partially s craped dai ly, but the 
labor required was only 3 to 4 minutes to clean each time. When the pigs required 
most of the floor space for s leeping near the end of the trial, they used the 
s lotted area for body waste and kept the concrete floor area clean. The feeder 
whi ch e xtende d  across one end of the pen was als o used to control floor space for 
14 
- 4 -
the pigs. The feeder was moved about midway in the pen to start the trial and 
then moved back to provide more space as the pigs needed more area. The concrete 
floor with bedding required at least twice the labor as the other floors to keep 
the pen and pigs clean. The difference was due to cleanine out and adding fresh 
bedding daily . The bedding became wet every day because of the arrangement of the 
pen , crowded condition of the pigs and the lack of good habits by the pigs . 
Summer Trial . The results are reported in table 2. There was a 7% range in 
daily gain between the treatment groups; but the fastest and slowest groups were 
in the same house with pens of similar design . If an average daily gain of pigs 
in lots 1 and 2 is used , pigs on the three floor designs gained nearly the same , 
which concurs with all of the previous trials in these houses . 
Pigs on the slotted floor were more efficient in feed conversion , while pigs 
in the level concrete pen were rather inefficient. This is the first trial that 
an important difference in feed efficiency has occurred and the reason for the 
difference in this trial was unknown. 
Table 2. Results of Summer Trial , 196 4  
House number 
Pen number 
Number of pigs 
Av. initial weight , lb . 
Av. final weight , lb. 
Av. daily gain , lb. 
Av. daily feed , lb. 
Feed per lb. gain , lb. 
1 
Concrete with 
slotted dunging areaa 
1 2 
20 20 
6 1. 4 6 0 . 2 
222. 6 221. 7 
1. 78 1. 6 6  
6 . 60 6 . 0 7 
3 . 71 3 . 6 5  
Slotted 
3 
20 
59 . 8  
211. 4 
1. 6 8  
5. 58 
3 . 3 1 
2 
Concrete 
without 
bedding 
4 
20 
59 . 2  
212. 0 
1. 70 
6 . 46 
3 . 80 
a Pens 1 and 2 are the same design , but pen 1 had a 4 foot slotted floor in the 
lower end of the sloping floor while pen 2 had a 5' 3 "  slotted floor in the 
lower end of the pen. 
Pigs were clean on the slotted floor throughout the trial , whereas pigs on 
the sloping floors in house 1 usually had some debris on them and pigs on the 
level concrete floor were usually filthy dirty. The level floor was cleaned daily , 
but it was wet throughout the trial. 
Tail biting occurred among pigs on the slotted floor near the end of the 
trial , but treatment quickly eliminated the problem. 
l4a 
01 
0 .. 
-
,,...4 
� 
- 5 -
SWINE RE3�AllCH UNIT 
FLOOR PLAN 
. 
OFFICE FEED R.OOM 
....... 
� 
Gorr£� 
�7:1,H_.. 
. . 
�------- 36' ------�� 
�5 
1 
� .......  
South Dakota St ate University 
Brookings , South Dakota 
Department of Animal Science 
Agricultural Experiment St ation A.  s. Series 64-22 
SYSTEMATI C  ROTATION CROSSING AND SPF MANAGEMENT 
IN SWINE PRODUCTION 
J .  w. McCarty and Albert Dittmanl 
Work with swine at the North Central Substat ion , Eureka , is intended to 
demonstrate : 
1 .  The usefulness of systemat i c  rotation breed crossing ,  
2 .  Herd management with SPF or disease free swine , and 
3 .  Feeding and management for sound swine production . 
Substation Facilities Not Elaborate 
Facilities for swine at the substation are not elaborate .  An existing barn , 
whi ch does not have running water or sewer system , was modified for farrowing by 
the addition of "homemade" farrowing stalls .  Any necessary supplemental heat 
during farrowing is supplied by heat lamps. Pigs are raised on pasture from 
shortly after birth until  reaching market weight of approximat e ly 2 10 pounds . 
Pasture she lter is provided by portable houses.  Complete ground mixed rations 
are self-fed in commercially available feeders and st andard hog water fountains 
are used.  Pasture of native grass-alfalfa is set up t o  be used as a three-year 
rotation. Complete growing and finishing rations and management are according 
to current experiment stat i on recommendations. 
The Breeding Program 
Systemat ic rotation crossbreeding is a breeding program for taking advantage 
of genetic hybrid vigor which is the result of crossing two or more breeds. The 
advantages of hybrid vigor are realized in two general ways : ( l ) combining two 
breeds in the crossbred pig produces greater livability and growth rate , ( 2) using 
the crossbred gilt as a dam takes advantage of her greater fert ility and mothering 
ability. Crossbreeding also makes possible the combination , in the crossbred , of 
the desirable traits from the two or more breeds used in the cross. For example , 
a three breed rotation cross might be planned to take advantage of the superior 
fertility of one breed , the superior growthiness of anothe r ,  and the superior 
carcass characteristics of the third breed. 
Since 19 53 , the 14- 18 sow herd at Eureka has been maintained as a breed-line 
rotation cross in which crossbred gilts produced each season were mated to boars 
of the Hampshire , Duree and Yorkshire breeds in their turn in the rotation .  Boars 
were from inbred lines produced at the Brookings Station .  Beginning with boars 
purchased t o  sire the 196 3  pig crop , Hampshire and Duree boars successively have 
come from SPF purebred herds in South Dakota.  The 196 4 pig crop was sired by 
Duree boars and is the seventeenth crossbred generation since the crossing program 
was initiated at the Brookings Station in 19 47. 
1 Superintendent , North Central Substation , Eureka , South Dakota. 
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Change t o  an SPF Herd 
Atrophic rhinitis became a problem in the herd in the 1959 and 1960 seasons . 
The decision was therefore made to cont inue the herd from a nucleus group of 
animals "born" by hystere ctomy and started in an SPF pig laboratory . The nucleus 
animals , or so-called primary SPF pigs ,  were raised at the substation during 1961 
following a six month break in hog producti on there . A minimum break in product ion 
of six weeks is necessary . The rotation crossing program has since continued 
using purchased certified SPF boars and gilts produced in the herd each season . 
No spe cial management or rat ions are provided nor have they been found necessary , 
except that there is strict control to maintain isolation of the pigs.  
The Meaning of SPF 
SPF (Spe cific Pathogen Free ) or as sometimes called "disease free" are terms 
used to describe a system of managing swine to e liminate two cost ly swine 
diseases , atrophic rhinitis (AR ) and virus pig pneumonia (VPP ) .  These diseases 
are transmitted from one pig to another by pig-to-pig contact . Breaking this 
contact is accomplished by hystere ctomy (surgical removal of pigs from the sow 
j ust before normal farrowing ) and artificial rearing of the baby pigs to four 
weeks of age . Continued isolation of the herd from non-SPF pigs is ne cessary to 
keep the "clean" herd free of AR and VPP . 
Herds in whi ch AR and VPP have not been a problem can be infected by 
bringing in apparently healthy but actually carrier animals , such as breeding 
animal replacements. Certified SPF herds are the source of "clean" breeding 
animals with respect to these two diseases. Certifi cation is maintained in these 
herds by having representative samples of pigs in each pig crop subj e cted to 
slaughter inspection of snouts and lungs. 
Replacement boars or gilts whi ch a producer might buy from a purebred SPF 
herd are not necessarily either more or less desirable genetically for productivity 
than similar boars or gilts from non-SPF herds . Such boars or gilts  cannot 
transmit disease resistance or freedom from AR or VPP to their offspring when used 
in non-SPF herds. The use of SPF herd replacements assures the buyer that he is 
not unknowingly infe cting his herd with either disease . However , if either disease 
is already present in his herd he will not , by using an SPF boar , change the disease 
status of his herd . 
SPF procedures or the purchase of SPF animals are useful when : 
1.  A producer wants t o  "clean up" a herd in which these two diseases 
are seriously limiting herd productivity , or 
2. A producer wants t o  be certain he does not unknowingly buy AR and VPP 
with his replacement breeding animals . 
Herd Performance 
During the seven year period , 195 4 through 196 0 , records show that performance 
averages for the Eureka herd were : 11. 0  pigs farrowed alive per litter , 9 . 7 pigs 
raised per litter ,  5 6  day (weaning )  litter and pig weights of 379 and 39 pounds 
respective ly , and average 5 month (15 4  day ) weight per pig of 1 8 8  pounds .  Over 
this period , this herd has produced an average of about three profit pigs per 
litter at a marketin g  age averaging under 5 1/2 months. 
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Since repopulation of the herd with SPF pigs , data are available for only 
two seasons when herd size is again in the 14-18 litter range . Therefore , 
comparison of performance now with that prior t o  the removal of s ome disease 
stress is  difficult . Performance for the two seasons is shown in t ables 1 and 2 .  
Table 1 .  Eureka Station Litter Performance Summary - 196 3 , 1964  
196 3  Spring 196 4  Spring 
Sire 1 Sire 2 Herd Sire 1 Sire 2 Herd 
Number litters 9 10 19 8 9 17 
Average number pigs 
Farrowed 10 . 7  12 . 5  11. 6 10 . 5  12 . 6  1 1 . 6 
5 6  days ( weaning)  9 . 1  9 . 5  9 . 3  9 . 2  10 . 8  10 . 1  
154 days ( 5  months ) 8. 7 9 . 2  8 . 9  9 . 2  10 . 8  10 . 1  
Average pig weight 
Farrowed 3 . 0  2 . 8 2 . 9  3 . 0  2 . 8 2 . 9  
5 6  days 45 43 44 46 47 46 
154 days 226 209 216 2 14 230 2 23 
Average litter weight 
Farrowed 3 2  3 5  3 4  3 2  3 6  3 4  
5 6  days 414 409 411 425 5 0 9  469 
15 4 days 1956 1919 193 6  1980 2480 2 2 45 
Not e that for each year's summary data are shown according to sire groups 
and also combined into a herd average . Performance differences between sire 
groups are often large enough so that sele ction of herd replacements with such 
differences in mind may be advantageous . Weights of pigs at 56 and 154 days 
suggest some improvement in growth rate in the herd . 
As more data becomes available , meaningful comparisons will be possib le 
which refle ct the improvement in performance of this herd as a result of removing 
t he disease stress of AR and VPP from the Eureka Station environment .  
Carcass data ( table 2 )  are collected on a representative sample of barrows 
from e ach pig crop so that a complete picture of herd productivity is possible . 
Carcasses produced from this herd are of acceptable quality for today ' s  market 
but could be improved by reduct i on in backf at and increases in loin eye size and 
ham and loin yield .  Choice o f  herd replacements wi ll reflect these considerations . 
Although as shown in tab le 1 196 4  season pigs by S ire 2 are growthier 
( compare 154 day weight s ) , table 2 suggests that pigs by Sire 1 produced more 
acceptable carcasses. Both traits need to be considered as a part of the swine 
production program. 
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Table 2 .  Eureka Station Carcass Data Summary - 196 3 , 196 4  
1963  196 4  
Sire l Sire 2 Herd Sire l Sire 2 
Number carcasses 29 37 66 27 42 
Average 
Market age , days 15 1 153  15 2 15 1 150 
Market weight , lb. 2 2 8  2 19 2 2 3  2 1 3  2 16 
Carcass length , in. 2 9 . 6  2 8 . 9  2 9 . 2  29 . 6  29 . 4  
Carcass backfat , in . 1 . 7 1  1 . 5 8  1. 6 4  1. 5 0  1 . 67 
Loin eye area , sq. in. 3 . 9 1 3 . 94 3 . 93 4 . 03 3 . 81 
Percent ham-loin 3 5 . 2  3 5 . 9  35 . 6  3 7 . 8 3 6 . l  
Percent lean cuts1 5 2 . 3 5 3 . 3  5 2 . 8 5 4 . 7  5 2 . 9  
1 Includes trimmed ham , loin , butt and shoulder . 
Carcass data collected through the courtesy and cooperation of Armour and 
Company , Huron , South Dakota. 
Comment 
Herd 
6 9  
150 
2 14 
29 . 4  
1 . 6 0  
3 . 89 
36 . 8  
5 3 . 6  
Pigs at the Eureka Station are produced in an environment which combines 
excellent management , a sound breeding program , adequate but not expensive 
equipment and facilities , and the use of recommended rations for all stages of 
production .  Veterinary checks of snouts and lungs of barrows slaughtered for 
carcass data indicate that AR and VPP are not disease problems in the herd . 
Strict herd isolation is observed to maintain freedom from these two diseases . 
Very satisfactory performance is achieved under the conditions at the station. 
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SUPPLEMENTAL LYSINE AND METHIONINE IN FIN ISHING SWINE RATIONS 
B. A. Eason and R. W. Seerley1 
The term "protein requirement" does not suffice any longer for the deter­
mination of a well balanced ration , and the term "amino acid requirement" is 
becoming more standard. Grain and protein feeds vary in their amino acid 
content and also vary in the avai labi lity of the amino acids. When a ration is 
formulated, the fee dstuff amino acid content , amino acid avai labi lity and the 
amino acid requirement of the animal must be considere d. These areas , plus 
amino acid interactions and others , include a broad field and all need extensive 
clarification. Research has been conducted at several experiment stat ions to 
evaluate different protein supplements and crystalline amino acids and their 
effect on the growth of swine. More amino acid resear ch has been focused on 
baby and growing pigs , whe reas very little research has been conducted with 
finishinB" pigs. 
Two experiments have been conducted to gain some insight on the value of 
two crystalline amino acids , lysine and methionine , in the diets for finishing 
pigs. Evaluation criteria were growth rate , fee d  conversion, liver ether extract, 
free amino acid concentration in the blood plasma and cert ain carcass traits. 
Experimental Procedure 
E;periment .!.· Two trials involving a tot al of 112 Duree, Yorkshire, 
Hampshire and crossbred pigs were uti lized. The experimental treatments were : 
1. Basal diet ( table 1) 
2. Same as 1 + 0.125% MHA (me thionine hydroxy analog) 
3. Same as 1 + 0.25% MHA 
4. Same as 1 + 0.05% lysine as lysine monohydrochlori de 
s .  Same as 1 + 0.15% lysine 
6. Same as 1 + 0.30% lysine 
7 .  Same as 1 + 0.60% lysine 
One trial was s tarted in December, 196 2 ,  and the second trial was started in 
August, 1963. Pigs were sele cted and allotted on the basis of breed , weight and 
sex and then randomly assigned to tre atment. Pigs were reared in confinement and 
feed and water were provided ad libitum. Pigs were removed at the end of each 
trial on a weight constant baSTs. Blood samples were secured from the anterior 
vena cava of each pig after a period of fasting, and liver samples were obtained 
at the s laughter plant. Liver samples were analyzed for ether extract, and the 
blood plasma was analyzed for free amino acid content. 
1 Graduate Ass istant and Associate Professor of Animal S cience. 
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E xperiment 2. A 3 x 3 factorial design was used to test  levels of methionine 
and lysine and all combinations of the test leve ls . The leve ls of methionine 
added to the basal rat ion were 0 . 125% and 0 . 25% MHA and the two lysine leve ls 
were 0 . 15% and 0 . 30% . Each level of each a�ino acid was tested alone and all 
combinations of the two were tested.  Trial l was started in the fall of 1 9 6 3  
and trial 2 was started in January , 19 6 4 .  Ei ghty-one Duroc and Hampshire p igs 
were used in these trials . Management of the pigs was the same as in experment 1. 
The same basal ration was also used.  Carcass measurements were obtained in these 
trials . 
Results 
E xperiment 2:.· Although there was 0 . 23 of a pound range in dai ly gain 
between treatments ,  they were not s ignifi cant ly different . Pigs fed the methionine 
gained about the same as the control pigs ( lot 1) , whi le most groups fed lysine 
gaine d  a litt le faster than the control pigs . The treatments did not differ 
significant ly in fee d  conversion or ether e xtract . 
The 0 . 6% lys ine group of pigs 
in the blood p lasma than the other 
higher in the group fed 0 . 125% MHA 
0 . 15% lys ine group . The tre atment 
the other 17 amino acids analyzed.  
is hoped these values will be more 
aci d  are reported.  
had significantly ( P <..0 . 05) more free lysine 
groups . Serine and proline were significantly 
and serine was also s i gnificantly higher in the 
groups did not differ in plasma amino acids among 
There was much variat ion in the values and it 
meaningful as more research data on amino 
Experiment �· A statistical analysis of the data did not show any s tatistical 
difference between the treatments for any of the traits in table 3, e xcept for 
percent lean cut s .  The means for lean cuts were significant ly different .  
Methionine or lysine alone did not show any advantage over the control pigs , but 
pigs fed the high level of lysine with 0 . 125 or 0 . 25% methionine did gain 0 . 0 8 and 
0 . 18 pound faster than the control pigs and required 0 . 2 2 and 0 . 37 pound less feed 
per pound of gain than the control pigs . More research will be necessary to 
determine the importance of these differences . 
Dis cussion 
The specific lysine and methionine requirement s of the finishing p i g  have 
not been determined .  The ration used in these e xperiments was formulated to 
contain about 12% crude protein which is the recommended leve l for finishing pigs . 
Then the obj e ct ive was to observe the effects of supplemental lys ine and 
methionine alone and in combinat ion .  The data suggest the ration was adequat e  
i n  both amino acids and lower leve ls must b e  use d  in the basal rat ion before 
deficiencies can be shown ( estab li sh the requirement) . Also , low levels of 
either amino acid or low levels of combinations in a probably adequate ration 
have litt le effect on the ni� .  However , a high level of lys ine or h i gh levels 
of a combination may have some favorable influence on the finishing pig.  
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Table 1. Basal Diet 
Ingredient 0, 'o 
Ground ye llow corn 89.5 5 
S oybean meal ( 44%) 6.00 
Tank age ( 6 0%) 2.00 
Dicalciurn phosphate 1.00 
Limestone 0 . 30 
T. M .  salt 0 . 50 
Vitamin-antibiotic premix1 + 
l Premix provided 3 7 5  U.S.P. units vitamin A, 210 U.S.P. 
units vitamin Df, 1 mg. riboflavin, 2 mg. pantothenic 
acid, 4.5 mg. niacin, 5 mg. choline chloride, 5 mcg. 
vitamin B12 and 5 mg. chlortetracycline. 
Table 2. Summary of Experiment la 
Lot no. 1 2 3 4 5 6 
Level of MHA, % 0 . 125 0.25 
Level of lysine, % 0.05 o.15 o.30 
Number of pigs 16 16 16 16 16 16 
Av. daily gain, lb. 1.79 1 . 77 1. 81 1. 88  1.89 1. 81 
Feed per lb. gain, lb. 3.78 3.92  3.89 3. 7 7  3 . 6 8  3.72 
Liver ether extract, %b 12 . 5  13 . 0  11. 5  11. 7 10.5 9 . 6  
a Average initial and final weights were approximate ly 100 and 2 10 pounds. 
b Expressed as a percent of the t otal liver on a dry weight basis. 
7 
0 . 6 0  
16 
2.00 
3.6 5 
10.7 
Table 3 .  Summary of Experiment 2a 
Lot number 1 2 3 4 5 6 7 8 9 
Level of MHA, % - - 0 . 12 5  0 . 2 5 - - - - 0 . 12 5  0 . 2 5 0 . 12 5  0 . 2 5 
Level of lysine , % - - - - - - 0 . 15 o . 3o 0 . 15 0 . 15 0 . 3 0 0 . 30 
Number of pigs 9 9 9 9 9 9 9 9 9 
Av . daily gain , lb. 1 . 99 2 . 0 2 2 . 00 2 . 06 1. 95  2 . 06 1 . 94 2 . 07 2 . 17 
Feed per lb. gain , lb. 3 . 83 3 . 6 8 3 . 77 3 . 75 4 . 00 3 .  85 3 . 87 3 . 6 1 3 .  46 
Av . dressing percent , % 6 8 . 2  70 . 6  6 9 . 8 7 1 . 2 6 9 . 3 70 . 3  70 . 9  6 9 . 1 6 9 . 4 
Av . backfat , in. 1 . 59  1.  70 1 .  72 1 . 72 1 . 6 1  1 .  71 1.  70 1 . 5 8  1 . 6 6  .j:" 
Av . length , in . 29 . 3  29 . 2  2 9 . 3 2 9 . 1  2 9 . 1  2 8 . 8 2 9 . 0  29 , 3  29 . 2  
Av . loin eye area , sq.  in. 3 . 5 8  3 . 5 1 3 . 46 3 . 2 1 3 . 48 3 . 49 3 , 46 3 . 48 3 , 5 5 
Av . lean cuts , % 5 2 . 8 5 1 . 3 5 1 . 4 5 0 . 1 5 1 . 4 50 . 2  50 , L� 5 1 . 7 5 1 . 1 
a Average initial and final weights were approximately 118 and 2 12 pounds . 
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THE INFLUENCE OF  DEHYDRATED ALFALFA MEAL IN 
GROWING-FINISHING SWINE RATIONS l 
R .  w. Seerley and R .  c .  Wahlstrom 
In 19 5 8, an e xperiment was initiated to evaluate the effect of dehydrated 
alfalfa me al in rat ions for sows reared in confinement .  The results  of these 
trials have been reported earlier and in this series of reports . A part of 
this e xperiment was to rear the gi lts on alfalfa-free rat ions or with some 
alfalfa meal in the rat ion .  These gi lts were used subsequent ly in the 
reproductive trials . In the reproductive phase  gilts fed the alfalfa-free 
ration as growing gilts were fed a rat ion without alfalfa meal as sows , whereas 
gilts fed alfalfa were assigned to a treatment group with alfalfa in the ration . 
The results  of these trials show the effe ct of alfalfa meal in the ration 
on daily gain , fee d  consumption and feed efficiency of growing gilt s .  These 
trials were not designed to prove or disprove the nee d  for alfalfa in rat ions for 
growing-finishing pigs . 
Experimental Procedure 
One hundred sixty-seven p i gs were used in four trials during a period of 
five years . Trials 1 and 2 were reported in the 195 9  and 196 2  Swine Day 
Reports , respectively .  Trials 3 and 4 have not been p revious ly reporte d .  The 
primary obj e ctive in this report is t o  compare the alfalfa-free ration with 
rations containing 5% alfalfa meal.  However ,  the e ffects of 10% alfalfa meal 
in trials 1 and 2 are reported also .  The e ffects o f  2 . 5% alfalfa meal i n  trials 
1 and 2 have been omitted. 
Gilts  were sele cted for these trials on the basis of soundness for lat er 
reproduction .  They were thrifty pigs from good producing sows and large litters . 
Pigs were allotted to treatment according to breeding litter and weight . Comp lete 
mixed rations shown in t able 1 were s e lf-fed. The rations were formulated to be 
equal within a trial for crude p rotein , calcium and phosphorus . Other supplemental 
nutrient additions were the same insofar as possible . The rations were not 
isocaloric.  Rations containing alfalfa were slightly lower in digestible energy 
due to the lower energy in alfalfa meal.  Meal and pe llet forms of the rations 
were fed in the first trial , otherwise all rations were in the meal form. 
Pigs were confined on concrete during the trials . Fee d  was provided in 
se lf-feeders and water in automat i c  waterers . 
1 Supported in part by a grant from American Dehydrators Associat i on , 
Kansas City , Mis s ouri . 
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Results and Discussion 
Table 2 summarizes the results of the four trials. Treatment averages 
were not calculated for pigs fed 10% alfalfa meal in the first two trials 
because the means would not be the same as the means for the other treatment 
groups for the four trials . Since the 10% alfalfa treatment groups were only 
in the first two trials , the effect of 10% alfalfa meal in rations is discussed 
separately. 
Daily gain of pigs fed rations with no alfalfa meal or 5% alfalfa meal 
was similar , 1. 6 2  and 1 . 6 6  respectively , to averages for the four trials. Pigs 
fed 5% alfalfa meal ration gained as fast or faster than control pigs in 
trials 1 ,  3 and 4 ,  but they did not gain as fast as the control pigs in trial 2 .  
However , pigs fed 1 0 %  alfalfa meal rations in trial 2 gained nearly the same as 
the control pigs , so the poorer response of pigs fed the 5%  alfalfa meal ration 
may have been due to experimental variation with the relatively small number of 
pigs.  
Feed consumption and feed required per pound of gain data suggested the 
rations were affected in calorie content by the inclusion of alfalfa meal . Pigs 
fed the 5 %  alfalfa rations ate 6 . 5% more feed per day and required 4% more feed 
per pound of gain than the control pigs. These differences were relatively small , 
but they probably reflect a difference in the digestible energy content of the 
rations . Whether pigs ate more feed with alfalfa because of improved palatability 
or because additional feed was needed to meet their energy requirement cannot be 
resolved from the data , but their energy requirement was probably the more 
important influence. 
Trials 1 and 2 were not consistent in the effect of 10% alfalfa ration on 
weight gain when compared to the other treatments . Since the first trial was 
based on averages for 2 4  pig s ,  whereas trial 2 had only 6 pigs on this treatment , 
trial 1 probably represents a more correct average effect than trial 2 .  Research 
at Nevada ( Bohman et al. , 195 5 )  showed rations with 10% alfalfa meal decreased 
daily gains of weanTing pigs and increased the feed required per pound of gain . 
Illinois ( Becker et al . , 19 56 ) showed pigs weighing between 100 and 200 pounds 
utilized rations with"910% alfalfa meal as efficiently as pigs fed alfalfa-free 
rations. I n  those trials , rations with 20% alfalfa meal or higher levels of 
alfalfa did depress growth and increase the feed required per pound of gain . 
Based on the results of trial 1 and research at other stations , rations with 10% 
alfalfa meal are probably near the upper level to support fast growth and good 
feed efficiency. The fiber and lower energy content of the alfalfa rations 
apparently affect small pigs more than finishing pigs. 
The results of these trials were similar to the expected results with well 
fortified rations differing slightly in energy content . Some nutritionists 
suggest alfalfa contains unknown factors which are beneficial to animals when 
included in their diet. The rations used in these trials were adequately 
fortified and unknown factors in alfalfa ( if any) did not have an influence on 
the performance of the pigs . 
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Summary 
The results of four trials showe d  pigs gained nearly the same when fed an 
alfalfa-free ration or a ration formulated to contain 5% dehydrated alfalfa meal. 
Pigs fed the alfalfa rat ion ate more feed and required s light ly more feed per 
pound of gain than the pigs fed alfalfa-free rat i ons . The calculated digestible 
energy content of the rations with alfalfa was less and the results support this 
since a litt le more feed was nee ded for a unit of gain . There was no conclusive 
evidence that alfalfa provided unknown factors wh ich were beneficial to the pigs . 
Table 1 .  Composition o f  Rationsl 
Trial l Trial 2 Trial 3 Trial 4 
Level of Alfalfa Meal , % 0 5 10 0 5 10 0 5 0 5 
Ground she lled corn 80 . 3 76 . 4  7 2 .  3 7 8 . 7 75 . 8  71 .  9 81. 3 7 7 .  5 80 . 0  76 . 0  
Dehydrated alfalfa meal 5 . 0  10 . 0  s . o  10 . 0  5 . 0  5 . 0  
Soybean meal 13. 5 12 . 8  12 . l 18 . 5 16 . 6  15 . 7  1 2 . 5 11. 5 17 . 0 16 . 0 
Tankage 4 . 5  4 . 2  4 . 1  4 . 0  4 . 0 
Dicalcium phosphate . 7  • 8 . 8  1 . 0  l . O 1 . 0  l. O . 9  l .  2 l .  2 
Limestone . 3  . 1  l. 0 • 8 . 6  . 5  . 4  • 8 .6 
Trace mineral salt . 5  . 5  . 5  . 5  • 5 . 5  . 5  . 5  • 5 • 5 
Premix2 . 2  . 2  . 2  . 3  . 3  . 3  . 3  . 3  . 3  . 3  
l These 16% crude protein grower rations were fed until pigs reached approximately 110 pounds body weight . 
Thereafter the grain , soybean meal and tankage were adj usted t o  provide a 12 percent protein rat ion . 
2 Premixes were the same within a trial , but s light ly different between trials due to s ources of ingredients .  
Extensive footnotes would be needed to identify each . They were standard station premixes providing vitamins 
A ,  D ,  B12 , riboflavin , pantotheni c acid , choline and an antibiot i c .  Hygromycin B was included in the ration for 
a period of about 8 weeks . 
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Table 2. Summary of Feeding Dehydrated 
to Growing- Finishing Pigs 
Trial Alfalfa-free 
number ration 
Av. init ial weight , lb. l 3 7.0 ( 2 4) b 
2 49.3 ( 6) 
3 40.5 ( 2 3) 
4 3 1.2 ( 16) 
Av. final wei ght, lb. 1 2 0 5  
2 2 0 8  
3 2 46 
4 2 0 3  
Av. daily gain, lb. 1 1.6 2 
2 1.6 2 
3 1.6 4 
4 1.60 
Av.a 1.6 2 
Av. dai ly feed, lb. 1 4.87  
2 6.16 
3 5. 6 1  
4 4.79 
Av.a 5.2 3 
Av. feed per lb. gain, lb. 1 3.00 
2 3.80 
3 3.41 
4 2.99 
Av.a 3.22 
Alfalfa Meal 
5% 
A lfalfa Meal 
3 7.0 ( 2 4) 
49.5 ( 6) 
41.0 ( 22) 
3 1.1( 16) 
2 0 4  
196 
2 5 4  
20 7 
1. 70 
1. 50 
1. 70  
1.6 1 
1.66 
5.12 
5.19 
6.05 
4.85 
5.57 
3.03 
3.46 
3.81 
3.02 
3.35 
10% 
Alfalfa meal 
3 7.0 ( 2 4) 
49.5 ( 6) 
2 0 5  
207 
1.5 3  
1.6 0 
4.8 1 
6.16 
3.15 
3.84 
a Averages are based on total weight gain, feed consumpt ion and pig days of the 
four trials ( The averages of the trials were not added and divided by 4.) . 
b Number in parenthesis is the number of animals in e ach treatment group. 
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DEHYDRATED ALFALFA MEAL IN RATI ONS FOR CONFINED SOWS l 
R .  W .  Seer ley and R .  C .  Wahlstrom 
This report is the third in a series of trials to evaluat e  the addition of 
dehydrated alfalfa meal in rations for brood s ows who have been kept on concrete 
from birth. The previous trials were reported in the 1962  and 196 3  Swine Day 
Reports . 
This p articular trial was designed to compare o ,  10 and 2 0% leve ls of 
dehydrated alfalfa meal in the rations and the addit ion of more protein, minerals 
and vitamins to a 10% alfalfa rat ion . 
E xperimental Procedure 
I n  the summer of 1962, 48 weanling gi lts were allotted into e i ght groups 
on the basis of breed, genetic re lationship and body weigh t .  These gi lts were 
offspring from dams which were on the previous alfalfa study . The dam' s side 
of these pigs ' ancestry has not been off of concrete since 195 8 .  Th is does not 
infer the gi lts were on the same alfalfa level as their dams . Forty-four of 
these gilts  were purebred Duroc and four were purebred Hampshire . The e xperiment al 
treatments  were : ( 1 ) control ration with no alfalfa meal, ( 2 ) 10% dehydrate d  
alfalfa meal in the ration, ( 3 )  10% dehydrated alfalfa meal with additional 
crude protein, minerals and vitamins in the rat ion, and ( 4 ) 2 0% dehydrated alfalfa 
meal in the ration. The grower rations shown in table 1 were self-fed to approxi­
mate ly 150 pounds body weight, then the gestation rat ions were hand-fed at the 
level of 4 . 5  pounds per head per day . Two weeks before breeding the quantity fed 
was increased to 5 . 5  pounds per head per day . After breeding the leve l  was 
de creased to 4 . 5  pounds per head per day . The quant ity of feed was again increased 
to 5 . 5  pounds when the sows had been pre gnant about 70 days . Sows were group 
fed within each pen . 
Four s ows on each treatment were s laughtered after pregnant for approximate ly 
twenty-five days or it was determined they were not pregnant . The 32 other s ows 
were kept t o  farrow two litters . If a sow failed to farrow, she was slaughtered 
and the reproductive tract was e xamined.  On the 109th day of pregnancy the s ows 
were moved to the farrowing quarters and fed lactation rations . The control s ows 
were not given alfalfa meal in any of their rations . The lactation rations were 
s imi lar to the gestation rations ( groups 1 and 2 )  an d all alfalfa-fed sows were 
given the same ration with 10% leve l of alfalfa meal. After the pigs were weaned 
at 4 weeks of age, sows were returned to their respect ive pens and bred to farrow 
a se cond lit ter. 
Housing faci lities provided for each lot of sows were an 8 by 14 foot house 
with an adj oining 14 by 12 foot concrete floor. Sows farrowed in crates in 
the farrowing-nursery house . 
1 Supported in part by a grant from American Dehydrat ors Ass ociation, 
Kansas City, Miss ouri . 
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Results and Dis cussion 
The results of the two farrowings are shown in table 2 .  Forty-three of the 
48 gilts conceived at the first breeding , but only 2 2  of the 30 potential lit ters 
farrowed second litters . A�er weaning the first litters and after breeding for 
the second litters , there were 8 s ows that would not breed .  One control s ow ,  
three 10% alfalfa sow ,  one 10% alfalfa (fortified ) s ow ,  and three 20% alfalfa 
s ows failed t o  breed. Upon s laughter all of the reproductive tracts from these 
sows were similar in appearance . Uterine horns were small and avas cular , and 
ovaries were small and infantile .  Several 2 mm. follicles were on the ovaries , 
but there were no indi cations of previous ovulation or follicular development . 
Since these tracts were so s imilar in appearance , something must have been 
affecting the normal reproductive phenomena in these sows . I t  is difficult t o  
even speculat e o n  the underlyin g  cause . Seven of the 8 h ad been fed alfalfa 
me al , so the alfalfa me al might be implicated in s ome way , yet one control 
sow had the same condition .  If all rat i ons were deficient of s ome nutrient , 
then more trouble would be expected with the control s ows , and les s  with the 
alfalfa s ows , especially those fed addit ional protein , minerals and vitamins or 
those fed 20% alfalfa rations be cause of the nutrient value in alfalfa meal . 
Sows fed the 10% alfalfa rations consistent ly farrowed more pigs than the 
control s ows and sows fed the 2 0% alfalfa ration . S ows fed the 10% alfalfa and 
10% alfalfa-fortified rat ions farrowed 0 . 92 and 1 . 0 1  more pigs , respectively , 
than the control sows . Sows fed 20%  alfalfa rations farrowed more pigs than the 
control s ows in the first farrowin g ,  but they had re lative ly small litters in the 
s e cond farrowing. Birth weights of the first three groups were about as expected 
in view of the difference in litter size , but sows fed 20% alfalfa meal farrowed 
large pigs in both farrowings . 
Sows fed the 10% alfalfa rati on with fortification was the only group to 
wean larger lit ters than the control sows . Group 4 had high death loss in the 
first farrowing and group 2 had high death loss  in the second farrowing.  The 
20% alfalfa group had heavier pigs at weaning than the other groups and this 
might be exoected with relative ly small litters at weaning and exceptionally 
large pigs at birth . It is  surprising this group of sows did not wean a higher 
percentage of their pigs due to the big pigs at birth . 
The two 10% alfalfa groups farrowed more st illborn pigs than the other groups . 
The three completed trials showed that alfalfa meal does not he lp decrease the 
number of s tillborn pigs . 
The results of this trial are presented , but no conclusions wi ll be made 
until a fourth trial is completed , which will be in De cember of this year.  Data 
will be combined from the four trials insofar as possible . Clearly , the results 
have not been consistent in every trial,  but the summary of the four trials 
should provide good information on the experiment al treatments . 
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Table 1 .  Composition of  Rations 
Weaning to 150  pounds 
Lot 1 2 f, 3 4 
lb. lb. lb. 
Ground she lled ye llow corn 8 13 7 7 5  742 
Dehydrated alfalfa meala 5 0  100 
Soybean meal 125 115 100 
Tankage 40 40 40 
Dicalcium phosphate 10 9 8 
Limestone 5 4 3 
Trace mineral salt 5 5 5 
Vitamin-antibiotic pre mi� 3 3 3 
100 1  1001 1001 
15 0 pounds through gestation 
Lot 1 2 3 4 
lb. lb. lb. lb. 
Ground shelle d  vellow corn 434 3 86 3 5 0  3 2 6  
Ground oats  43 3 3 86 3 5 0  3 2 6  
Dehydrated alfalfa meala 100 100 200 
Soybean meal 85 6 4  128  60 
Meat and bone s craps 3 0  3 0  3 0  2 5  
Di calcium phosphate 2 3 13 5 
Limestone 8 3 
Trace mineral salt 6 6 7 6 
Yellow grease 2 0  20 50 
Vitamin-antibiotic premix 2c 2C  3d 2c 
100 0  1000 100 1  1100 
Calculated analisis 
Crude protein, % 14 . 4  14 . 4  16 . 4  14 . 4  
Calcium, % o .  71 0 . 10 0 . 88 o .  7 3  
Phosphorus, % 0 . 5 1 o . 5 0 o .  71 o . 50 
a The dehydrate d  alfalfa meal used was guaranteed 17% crude protein, crude fat 
3% , crude fiber 2 7% maximum and NFE 3 5 % .  
b Premix provided 1 mg. riboflavin, 2 mg. pant othenic acid, 4 . 5 mg. niacin, 5 mg. 
choline, 5 mcg. vitamin B12 , 2 2 70 u.s . P. units vit amin A ,  2 8 0  u.s . P . units n2 , 
0 . 006  gm. hygromix and 10 mg. chlortetracycline per pound of ration .  
c Premix provided 1 mg. riboflavin, 2 mg. pantothenic acid, 4 . 5 mg. niacin, 5 mg . 
choline, 4 mcg. vit amin B12 , 2000 u.s.P. units vitamin A ,  2 5 0  u.s.P. units 
vitamin D3 and 5 mg. chlortetracycline per pound of ration . d Premi x provided 1 . 5 mg. riboflavin, 3 mg. pantothenic acid, 6 . 7 5 mg. niacin, 7 . 5 
mg. choline, 6 mcg .  vitamin B12 , 2500  u. s.P. units vitamin A ,  300 u.s.P. units 
vitamin D3 and 5 mg. chlortetracycline per pound of ration. 
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Table 2. Results  of Both Farrowings 
Alfalfa leve l ,  % 
Lot nurr.ber 
Number of sowsa , first litter 
second litter 
Av. sow weight 
First litter 
Before farrowing 
4 weeks after farrowing 
Second litter 
Before farrowing 
4 weeks after farrowing 
Av. litter size l 
2 
Av. 
Av. pig weight , lb .  l 
Av. litter size , 4 weeks 
Av. pig wt. at 4 weeks 
Sti llborn pigs per litter 
No. sows s laughtere d  25 days 
after bre d  
Av. no. corpora lutea 
Av. no. embryos 
2 
Av. 
l 
2 
Av. 
l 
2 
Av. 
1 
2 
Av. 
0 10 
l 2 
8 ( 8) b 7 ( 8) 
7 ( 8) 4 ( 7) 
434 437 
3 82 3 86 
5 18 5 3 5  
489  481  
8.62 9.5 7 
8.43 9.2 5 c 
8.5 3  9. 45 
3.06 2.93 
3.03 2.6 8 
3.05 2.84 
7.00 7.50 
5.71 4.75 
6.40 5. 82  
13.2 13.0 
15.7 16. l 
14.2 13.9 
0.88 0.29 
o .  86 3.20 
0.87 1.5 0  
2d 4 
13.6 15.2 
10.0 12.8 
10 
p lus more 
protein , 
minerals , 
vitamins 
3 
7 ( 8) 
6 ( 7) 
447 
390  
5 0 8  
448 
9.71 
9.33 
9.54 
3.03 
2.91 
2.9 8 
7.14 
6.6 7  
6.92 
13.9 
16.4 
15.0 
0.8 8  
1.67 
1.31 
4 
17.5 
15.2 
20  
4 
8 (  8) 
5 ( 8 )  
444 
40 8 
5 26 
464 
9.12 
7.20 
8.3 8  
3.46 
3.7 8 
3.56 
6.50 
5.40 
6.0 8 
14.9 
19.7 
16.5 
0.3 8 
1.6 0  
0.85 
15.0 
14.3 
a One sow fai led to farrow in each of groups 2 and 3 in the first farrowing. The 
group 2 sow aborted 11 days before she was due t o  farrow. The cause could not be 
determined. The group 3 sow was bred and did not have another estrus. When she 
did not show pregnancy , she was s laughtered and the reproductive tract appeared 
functional and normal. All 8 sows failing to breed for their second litters had 
small , infanti le uterine horns and ovaries. 
b Number in parenthesis represents the number of possible litters. 
c One litter of 12 p i gs aborted near termination of normal pregnancy was not included. 
d Two sows were not pregnant. One sow had a poorly developed uterus and the other 
sow had infantile ovaries and enlarged oviducts. 
e The non-pregnant s ow had 17 functional corpora lutea an d  numerous 2-5 mm. folli cles. 
Since she did not have another estrus after breeding , she probab ly was not cycling. 
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MEAL OR PELLETE D BARLEY RATIONS , THE EFFE CT OF  SHADE D  FEED.LRS PJW \-?ATEP-.ERS 
FOP-. GROWING-FINI SHING P I GS ON PASTURE 
J .  w. McCartyl , R.  W .  Seerleyl and Albert Dittman2 
This trial was conducted at the Eureka Station which is an area of the 
stat e  where barley is relative ly more easily available as a swine feed than 
corn. 
Barley has been shown to have about 90  percent of the feeding value of 
corn when properly supplemented .  Barley has hi gher protein content than corn 
but als o  has a higher fiber conten t .  One me ans which has been used to make 
this otherwise excellent fee d  more useful is to pellet complete ground mixed 
barley rations . Results  have been variable with respect to improved pig gains 
and feed efficien cy when barley rations were fed in both meal and pe lleted form. 
Pasture-raised spring pigs which are provided with only minimum shelter 
and have access to fee d  and water free-choice usually appear to be uncomfortable 
on warm days . Eating and drinking is usually limited to the night or cooler 
periods of the daytime . It is known that e xcessive heat reduces feed consumption 
which in turn reduces gains . Shade over fee ders and waterers might be a means 
of permitt in g  pigs to eat any time during the day . 
Swine production faci lities at the Eureka Stat ion limit the production t o  
pasture conditions which are typical of those found on many farms . The obj e ct ives 
of this trial were t o :  ( 1) Compare performance of pigs fed a complete ground 
mixed barley ration in both meal and pelleted form , ( 2 )  compare performance of 
pigs with and without shade for the feeder and waterer , a..�d ( 3 )  determine , if any , 
the j oint effects of these treatments . 
Experimental Procedure 
One hundred four crossbred SPF pigs were the experimental animals for one 
replicated trial during the summer of 1964 .  Experimental treatments were : 
Lot l - complete barley ration , meal form , shaded fee der and waterer 
Lot 2 - complete barley rat i on , pelleted form , shaded feeder and waterer 
Lot 3 - complete barley ration , meal form , no shade 
Lot 4 - complete barley rat ion , pelleted form , no shade . 
Both barrow and gilt s  were used in this trial. They were allotted to 
treatments according to sex ,  lit ter sire and wei ght . The barley ration was 
processed by a local commercial elevator. A s in gle ration formulat ion ( table 1) 
was use d ,  with approximat ely half of each bat ch pelleted and the remainder left 
1 Animal S cience Department . 
2 Superintendent , North Central Substation , Eureka ,  S outh Dakota.  
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Table 1 .  Composition of  the Barley Rat ion 
Ground barley 
S oybean meal ( 44% ) 
Meat and bone s craps ( 50 % ) 
Dicalcium phosphate 
Limestone 
Trace mineral sal e 
Vitamin antibiotic prernixl 
Calculated analysis 
Crude protein , % 
Calcium , % 
Phosphorus , % 
l Each pound of ration contained : 
vitamin A ,  150 I . U .  vit amin D3 , 
2 . 5 mg. D-pantothenic acid , 7 . 5  
choline , 5 mcg .  vit amin n12 and 
870 
9 0  
2 0  
6 
6 
5 
5 
15 . 2 5 
. 6 7 
. 56 
1500 u . s . P .  units 
1 mg. riboflavin , 
mg. niacin , 5 0  mg . 
5 mg . oxytetracycline . 
in meal form. Pigs were provided feed and water ad libitum in quarter acre 
pasture lots offering limited native grass-alfalfi"'"grazing.  Each lot was 
equipped with a portable hog house . Additional shade was bui lt to cover the 
feeder and waterer in lots 1 and 2 .  Pigs were removed from the trial when the 
lot averaged 2 0 0  to 210 pounds . Barrows which were at market weight when the 
trial was terminated were s laughtered to obtain carcass informat ion . 
Results 
This  trial was conducted using two replicates of four treatments each . 
Statist i cal analyses showed that for the maj or treatment effects ( meal or pellet 
form of the ration and shaded or not shaded feeders and waterers ) performance 
of the pigs in the two replicates was essentially the s ame . Therefore , the data 
for both replicat es were pooled and are reported as four treatments showing the 
four possible combinations of those treat ments . In addition , the data were 
summarized t o  show the effects of meal or pelleted ration form and shade or no 
shade separately .  Table 2 summarizes the latter comparis ons , whi le tab les 3 
and 4 summarize the gain and feed usage informati on and the carcass information , 
respectively . 
Table 2 .  Pellets vs . Meal and Shade vs . No Shade 
Pellets Meal  Shade No Shade 
Average dai ly gain , lb .  1 . 76  1 . 7 0  1.  7 5  1 .  7 0  
Feed per cwt . gain 3 3 5  3 80 3 5 8  3 5 6  
Fee d  cost per cwt . gain , $ 8 . 8 8  9 . 3 0  9 . 13 9 . 0 8  
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Under the conditions of this trial all pigs fed pelleted rat ions gained 3 . 5% 
faster on 11 . 8% less  feed per hundredweight s:ain than piGs fed the same ration in 
meal form. The difference in dai ly gain of o. 06  pound was statistically 
s i gnificant . However , it is questionable that this difference is of p ractical 
importance .  The difference in feed usage is import ant . Although pe lleting cost 
an addit ional 20 cents per hundredweight feed , the reduction in feed requirement 
per unit of gain more than offset this e xtra cost . 
The data indi cate that there was no advantap:e in this trial from providing 
shade over the feeder and waterer. 
E xamination of the data showing the four treatment corrbinations ( table 3 )  
confirms the broader comparisons already discussed.  In all comparisons physical 
form of the ration was of more importance in increasing gain and feed efficiency 
than was the presence or absence of shade for feeders and waterers . 
Tab le 3 .  Summary of Gain and Feed Dat a  
Lot l Lot 2 
Meal Pellets 
Lot 3 
Meal 
Shade Shade No Shade 
Number pigs per lot 26  2 6  26  
Average initial weight 6 4 . 0 6 6 . l  6 3 . l  
Average final weight 2 0 7  213 2 0 1  
Average days on test 82 . 5  82 . 5  82 . 5  
Average daily gain 1. 7 3  1 .  77  1 . 6 7  
Pounds feed/ cwt . gain 3 75 . 0  341 . 3 3 84 . 9  
Average daily fee d/pig 
$1 
6 . 49 6 . 05 6 . 42 
Average feed cost/cwt . gain , 9 . 19 9 . 04 9 . 43 
Lot 4 
Pellets 
No Shade 
2 6  
6 5 . 3  
209  
82 . 5  
l .  74  
3 2 8 .  7 
5 . 72 
8 . 71  
1 Fee d  and processing costs : Barley $1. 75 /cwt . , soybean meal $4. 2 5 /cwt . , meat 
and bone s craps $5 . 25 / cwt . , di calcium phosphate $6 . 2 5 /cwt . , lime s tone $1. 80/cwt . , 
trace mineral salt $3 . 00 /cwt . , vitamin-ant ibiotic premix $1. 2 5  per 100 0  pounds 
complete fee d ,  grinding and mixing $0 . 20 /cwt . , pelleting $0 . 2 0/ cwt . , bagging 
$0 . 10 /cwt . 
Carcass data ( see table 4 )  were available only for the barrows which were at 
correct market weight when the trials were closed.  S ince pigs in lot 3 ( see 
table 3 )  gained at a s lower rate than pigs in the other lots , fewer barrows were 
available from whi ch t o  collect carcass information .  ( Distance from s laughter 
facilities prevented marketin g  all barrows for carcass test as they reached 
market weight . )  
Barrows in lots 2 ,  3 and 4 were essentially simi lar in carcass characteristics . 
Barrows in lot 1 had less fat and had greater loin eye area than barrows in the 
other 3 lots . However , the differences were not large . The data do not support 
the conclusion that the treatments imposed were responsible for real differences 
in carcass quality characteristics . 
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No.  carcasses 
Average market weight 
Average market age 
Average carcass length 
Average carcass backfat 
Avera�e loin eye area 
Average % ham , loin2 
Average % lean cut s 2 
Table 4 .  
-
Summary 
Lot 1 
Meal 
Shade 
11 
2 14 . l 
15 2 . 5  
29 . 4  
1 . 5 4  
4 . 20 
3 8 . 0  
5 5 . 5  
4 -
of Carcass 
Lot 2 
Pellets 
Shade 
14 
215 . 6  
15 2 . 9  
29 . 4 
1 . 6 3  
3 . 94 
3 7 . 0 
5 4 . 1 
Dat al 
Lot 3 Lot 4 
r-�eal Pe llets 
:Jo shade i�o shade 
6 11 
2 14 . 3  2 14 .  8 
15 2 . 3  151 .  8 
2 9 . 6  29 . 5  
1 . 6 3  1 . 6 6  
3 . 81 3 .  86 
3 7 . 2  36 . 7  
5 4 .  3 5 3 . 3  
1 Colle cted with the cooperation of Armour and Company , Huron , South Dakota. 
2 As percent of cold carcass weight . 
Summary 
Under the condition of this trial : 
1 .  Pe lleting complete barley rati ons produced real but practically 
unimportant increases in average daily gain and affected feed 
e fficien cies sufficient ly to offset the increased cost of fee d  
preparation .  
2 .  Shading feeders and wat erers was of n o  advantage to pig performance . 
3 .  Neither physi cal form of the ration nor presence or absence of 
shade had important influences on carcass quality . 
